Densities have been determined for two 5-n-alkyl-2-(4-isothiocyanatophenyl)-l,3-dioxanes (6DBT, 10DBT), 4-n-tetradecyl-4'-cyanobiphenyl (14CB), 4-n-octyl-4'-thiocyanatobiphenyl (8BT) and two laterally aryl-branched mesogens 4-cyanobenzyl 5-(4-n-octyloxybenzoyloxy)-2-undecyloxybenzoate (4CNOUB), 3-cyanobenzyl 2,5-bis(4-n-octyloxybenzoyloxy)benzoate (3CN-BOB). The densities have been measured in the isotropic, nematic (only 3CNBOB) and smectic phases with a vibrating tube densimeter. The densities decrease with increasing alkyl chain length within a homologous series. Furthermore the enthalpy changes accompanying the phase transitions have been determined by DSC.
Introduction
Densities and specific volumes are important ther modynamic quantities. They are useful for a better understanding o f the polymorphism in liquid crystals and the nature o f their phase transitions [1] . Most of the liquid crystals described in the literature are derived from a rod-like shape, in particular all the compounds used for practical application in liquid crystal displays. Starting from calamitic mesogens, the molecular shape can be strongly influenced by terminal or lateral branches, which can also result in various physical properties.
The introduction o f bulky groups in lateral posi tion o f calamitic molecules causes a strong change of the molecular shape [2] . So, the attachment of a phenyl ring, which can be substituted itself, to a lat eral position o f a three-ring mesogen by means of an odd-numbered spacer results in so-called laterally arylsubstituted mesogens [3] . The clearing tempera tures o f such wedge-shaped compounds are unexpect edly high, especially in comparison to laterally alkyl substituted mesogens. One reason is an intercalated packing o f these molecules in smectic layers to reach a high packing density. Therefore we performed re cently high-pressure DTA measurements in order to study the influence o f pressure (which changes the density) on the phase transitions o f 4 selected aryl substituted mesogens [4] .
Not only calamitic three-ring compounds but also two-ring mesogens can be laterally substituted by phenyl containing groups. Although small sub stituents, laterally attached to two-ring mesogens, reduce or prevent the liquid crystalline properties, stable meso-phases were reported for laterally 4-nitrobenzyloxycarbonyl substituted phenyl-benzoates [5] . In the homologous series of these com pounds the clearing points clearly increase with grow ing length of the terminal chains. Due to the unex pected liquid crystalline properties o f mesogens of such a nonconventional constitution, further investi gations could be helpful to understand the behaviour of these compounds. First, the nitro group was sub stituted by a cyano one, because nitro compounds are not so stable for long-time measurements. For ex ample, 4-cyanobenzyl 5-(4-«-octyloxy-benzoyloxy)-2-undecyloxybenzoate (4CNOUB) was synthesized as described for the un saturated derivatives to com pare the thermodynamic behaviour at elevated pres sures with the properties of the corresponding side group polymer [6] . x-cyanobenzyl 2,5-bis(4-«-octyloxybenzoyloxy)benzoate (x=2,3,4)
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cooch2H^, n Figure 2 presents the density as a function of in creasing and decreasing temperature. Detailed data are listed in Table 1 . The melting point o f 10DBT is considerably higher than for 6DBT, whereas the clear ing points are comparable. The latter is seen as a small step, although less pronounced for 6DBT. The density of 10DBT is distinctly lower than that of 6DBT. Also for other rod-like liquid crystals it has been found that increasing alkyl chain length causes a lowering o f the density [9, 10] . Still lower is the density o f 6CB [10] which has been included in Fig. 2 for comparison. It is surprising that the molecular structure o f the isothiocyanatophenyldioxanes yields a so much higher density than the cyanobiphenyls. Because o f its broad smectic-A phase region 6DBT is a suitable candidate for dielectric measurements [11] .
Results
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8BT has a smectic E phase and correspondingly the density jump to the isotropic phase is more strongly pronounced than for the other liquid crystals exhibit ing a smectic A phase, see Fig. 3 . The density of 8BT is comparable with 8CB [10] which has the same Table 4 . Thermodynamic properties of the investigated liq uid crystals. Table 2 .
C N B O B and 4 C N O U B
These two laterally substituted mesogens were sub jected to extended high-pressure studies, both with DTA and pVT measurements: 3CNBOB [4, 12], 4CNOUB [13] . The densities are plotted in Fig. 4 and listed in Table 3 . The step at the nematicisotropic transition for 3CNBOB is smaller than that at the smectic-A -isotropic transition for 4CNOUB. The densities o f the four-ring mesogen are distinctly higher than for the three-ring mesogen. This is some what surprising because the bulky 3CNBOB with a CN-group in sterically unfavorable position was ex 
